A 28 year old miner attempting to manipulate cable machinery accidentally slips, entangles his leg in the cable, and sustains a right lower leg avulsion injury.
A 36 year old wood worker severs her left hand while using a table saw.
A S2 year old farmer who is working on a piece of malfunctioning agricultural equipment receives a degloving injury to the right arm.
Although each of these injuries occurred in different occupational environments and circumstances, the tragic outcome is the same: traumatic amputation. With advances in technology and equipment, injuries such as these are becoming more prevalent. Traumatic accidents account for 22.4% of all amputees who sustain the loss of one or more limbs (Goldberg, 1984) .
MECHANISMS OF INJURY
Extent of injury to the body's musculoskeletal system depends on several factors: 1) movement of the object causing the injury (as in the table saw example above); 2) direction, magnitude, and speed of the energy vector; and 3) the particular body tissue involved. Bone does not absorb energy well. If bone is involved, the result is often a break or crack..Soft tissue, on the other hand, does have the ability to absorb energy and offers some degree of protection to the underlying nerves and vessels.
Some of the injuries the musculoskeletal system can sustain have been listed in the examples above: avulsion, degloving, and laceration.
Those who are caring for the traumatic amputee must work quickly and efficiently to halt life threatening and limb threatening processes resulting from the injury.
Others include crushing injury, fracture, penetrating wounds, and amputation.
Traumatic amputations are caused by a variety of incidents, including motor vehicle accidents, explosions, burns, and crush accidents. The mechanisms of injury vary, as can be seen in the three examples given above; most are classified generally according to the extent of tissue damage.
A degloving or complete avulsion injury results in loss of skin and adipose tissue greater than 1 inch in surface diameter. Due to peripheral vasoconstriction, an injury of this nature usually involves minimal blood loss. This does not mean, however, that it is not a serious injury; it may require extensive, specialized surgery involving skin grafts and skin flaps.
In a partial amputation, at least one half diameter of the injured extremity is severed while the remaining portion is intact and connected by soft tissue. This injury may incur extensive bleeding, since all of the blood vessels involved may not vasoconstrict.
A third type of traumatic amputation is sustained when the limb becomes completely detached from the body. Depending on the location and mechanism of injury, up to 1 liter of blood may be lost following total amputation before the arteries spasm and vasoconstrict (Stanford, 1986) .
EMERGENCY TREATMENT
Those who are caring for the traumatic amputee must work quickly and efficiently to halt life threatening and limb threatening processes resulting from the injury. While simultaneously sending someone to summon emergency assistance personnel, the nurse should place the victim supine, and monitor respirations, pulse, and level of consciousness. Throughout treatment, the amputee should be stimulated verbally, aroused, and provided with psychosocial support. Calm reassurances should be provided to the patient who has just sustained a devastating loss of body part.
Since any type of amputation holds the potential for profuse blood loss and subsequent hypovolemic shock, all efforts should be made to stop the bleeding. Depending on available materials at the accident site, a clean, thick cloth or piece of clothing may be applied initially with firm pressure to the amputated site to minimize bleeding. Bleeding should decrease with the application of firm pressure, since the severed vessels usually have a tendency to spasm and vasoconstrict. If the cloth in use becomes saturated, no attempt should be made to remove it, since this may disrupt any forming clots and renew the bleeding. The application of a reinforced dressing to the one already present should suffice. If this does not reduce the bleeding, then manual pressure applied firmly to the pulse pressure points of the injured extremity may be successful.
In the past it was thought that the tourniquet was an effective way to manage a bleeding amputation. Currently this is considered a last resort treatment, since its use may increase the chance of tissue and nerve damage. If the tourniquet must be used, it is mandatory that the caregiver who applies it notes the time of application and any other pertinent data. The emergency room physician should be the only one to remove the tourniquet; removal should occur within 1 hour after application (Barker-Stotts, 1988) .
After treating the potential life threatening consequences of the traumatic amputation, the caregiver should concentrate on care of the limb and amputated part. For the complete avulsion (degloving) and partial amputation injuries, attempts should be made to stabilize the limb and maintain it in the preinjury state. If circumstances allow, the amputated site should be covered with a clean, preferably sterile, saline soaked dressing and elastic bandage. It is important to note that only the amputated site is covered with the moistened dressing, since exposure and contact to the entire limb may cause tissue maceration. Ice should never be applied directly to the site, as it may cause further skin damage (Stanford, 1986) .
Once hemorrhage has been halted and the injured individual stabilized, a more thorough physical assessment can be done. The amputee's general condition, such as level of orientation and neurovascular status, including peripheral pulses, color, motion, temperature, and sensation of After treating the potential life threatening consequences of the traumatic amputation, the caregiver should concentrate on care of the limb and amputated part.
all extremities, should be evaluated. Concurrent multisystem injuries sustained during the traumatic event also must be evaluated carefully. If the amputated part is in salvageable condition, the caregiver should note its condition, such as crushed or shredded, and the portion should be preserved properly (Maher, 1986) .
Regardless of its condition, the amputated portion should be managed with meticulous care, since revascularization or skin grafting may be possible. Therefore, the remainder of the extremity should be covered in a clean, preferably sterile, dry bandage and placed in a sealed plastic bag which is then enclosed into a second sealed bag so that the portion is kept dry. The amputated part should then be placed on ice for transport (Stanford, 1986) .
Following the initial contact with the patient, the most complete history possible of the event should be obtained. The actual time the injury occurred along with the time elapsed before evaluation should be recorded. The environmental setting and the condition of equipment involved (clean versus dirty) should be noted. If possible, the type of amputation should be determined, along with the position and posture of the extremity at the time of injury. Other information to include in the history is the individual's occupation, dominant hand, and general medical history.
Upon arrival of the victim at the emergency department, the wound will be cleansed with antimicrobial agents and the determination of the extent of injury and surgical possibilities made by the physicians. During this time the individual may be given increments of intravenous medications, Demerol or morphine sulfate, for pain control. A tetanus toxoid injection of 0.5 mL will also be administered prophylactically for the victim who has not been inoculated within. the past 5 years (O'Hara, 1987) .
SURGICAL INTERVENTION
Usually within the first 12 hours after the injury, surgical intervention is deemed necessary either for revascularization or treatment of the amputated site. Factors such as age, level of extremity injury, and condition of the amputated part are important determinants in the evaluation of replantation. Older individuals with extensive injuries are generally not prime replantation candidates (Maher, 1986) . If the latter conditions prevail, the individual is taken to surgery where the bone ends will be aligned, arteries and veins anastomosed, and the necessary treatment of the wound provided, depending on its condition.
If the injury is clean, the surgeon may perform a skin graft or flap, or simple stump closure. If the wound is dirty or infected the surgeon may opt to leave the wound open for irrigation and debridement treatments before closure can occur. Again, this decision will involve close and careful assessment by the health care team. It is of utmost importance that the victim and family members be kept informed of the limb status and possible surgical interventions to be performed.
RESIDUAL EFFECTS
A traumatic amputation drastically alters an individual's life. The individual becomes a victim of mutilation without any power to change the loss; feelings of helplessness and hopelessness are the result. In a matter of seconds the individual's once complete body becomes in-complete, not whole. The amputation will create not only unalterable physiologic change, but emotional upheaval as well.
The psychological impact of a traumatic amputation causes the victim to display some or all of Kubler-Ross's stages of grieving: denial, anger, bargaining, depression, and acceptance. Each individual progresses differently through these stages, and some may never adjust totally to the loss of the body part. Since grieving is an effective coping mechanism, the victim and family members should be supported as they express the various emotions of grieving.
Denial usually occurs initially as a result of the shock of the accident, and the feelings of despondency and helplessness that it imposes. The nurse should allow each person time to express these feelings, but continue to assist the individual and family members to focus on reality and on the potential for living a full and rewarding life.
Anger is often a way for the victim to express the frustration and anxiety that the trauma imposes. The anger may become so intense that the amputee may lash out at those in the workplace or home; or social withdrawal may be the response. These expressions of resentment are normal and are not to be internalized by those on the receiving end of the anger. This should be stressed to the victim and family members involved.
Bargaining and depression are the next stages which may be encountered. Bargaining is often seen in the form of false cheerfulness or expressions of hope that are dependent on some unrelated action. The depression that the individual displays is certainly expected and appropriate due to the impaired body image, loss of self esteem, and alteration in functional mobility. Family members and caregivers should treat this depression with understanding and empathy, a healthy balance of sympathy, and recognition of the physical needs of the amputee (Mendelson, 1986) .
The final stage, acceptance, may take weeks, months, or years to achieve. Generally, genuine adjustment occurs after the prosthesis has been fitted, or when the individual has re-established feelings of self worth.
Acceptance is not necessarily a permanent state. The individual can swing back and forth among all the stages of grief. Some victims may never cope effectively with the loss and may experience serious emotional disorders such as posttraumatic stress syndrome, neurotic depression, phobias, guilt, and feelings of dissociation and alienation (Mendelson, 1986 ). These individuals should undergo psychological counseling and may even require a combination of psychotherapy and medications such as antidepressants and neuroleptics (Mendelson, 1986) .
Phantom pain is a physical residual effect of amputation. This type of discomfort is perceived as arising from the limb that is no longer attached. Most individuals experience these sensations because the nerves continue to react as though the amputated extremity was still present (Bourne, 1985) . The nurse should reassure the victim and family members that this will subside in time and should educate them regarding relaxation and distraction techniques. It is important in dealing with the traumatic amputee to be aware of these emotional and physical residual effects, and the victim's interpretation of the loss. The very real alterations often imposed on the amputee and family result in changes in lifestyle and relationships. When the people involved know that their feelings of loss and sadness are common to others, and that there are ways to work through the difficult times, healing can occur.
REHABILITATION
Rehabilitation of the traumatic amputee actually begins at the scene of the accident, continues for months after the completion of surgical interventions, and involves myriad individuals. A team approach Whatley Brown to rehabilitation would include the amputee, physicians, nurses, physical therapists, occupational therapists, orthotists, coworkers, and family members all planning and working together to create short and long term achievable goals. The optimal goal of rehabilitation is to return the amputee to his or her fullest potential both emotionally and physically. This can only result when these individuals are treated with respect and allowed to maintain their dignity throughout the relearning process. Independent living is possible for most amputees. Rehabilitative services should provide the skills needed, including the psychological skills. Psychological interventions should promote independence, and focus on the reality of the injury and the options available to regain a fully functioning position in society.
Functional assessment scales are available to evaluate the amputee's abilities regarding self care, adaptability, social support, mobility status, and physical condition (Goldberg, 1984) . In conjunction with the use of these scales it is also beneficial to have the amputee assess his or her strengths and weaknesses, and discuss the effects of the accident in regard to vocational rehabilitation and educational needs.
The physiological rehabilitation interventions include prosthetic fitting, if possible, and training in the use of adaptive devices to assist in performing activities of daily living. Occupational and physical therapists, along with orthotists, can offer vital services during this portion of the rehabilitation. Dominance retraining also may need to be addressed if the once dominant extremity is injured (Mendelson, 1986) .
A combination of the amputee's positive attitude, social support, and the team approach by all caregivers involved will promote a successful rehabilitation for the amputee.
RETURN TO THE WORKPLACE
Upon near completion of the physical rehabilitation program, the amputee must make the deci-1 Traumatic amputations are one of many injuries that can • occur to the body's musculoskeletal systems. Degloving, partial and total amputations are common types of traumatic injuries.
2 Since traumatic amputations are very life threatening,
• emergency treatment must be initiated quickly and directed toward profuse blood loss and potential hypovolemia. 3 Not only do traumatic amputees undergo extreme physio-• logical changes, but they must also encounter the psychological trauma of an amputation. Due to a loss of body part(s) and alteration in body image, the amputee often experiences the stages of grieving which may take months and years to resolve.
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IN SUMMARY
CONCLUSION
The care of the traumatic amputee is a demanding, challenging experience. It requires knowledge of emergency, life saving interventions at the time of the accident, and prolonged support and patience from all caregivers involved during the months, and years, of rehabilitation. However, the final outcome, an emotionally strong and physically productive individual, is one in which all who were involved can be proud.
one knows how to access it. Should the individual desire to seek new employment and counseling, state offices are available to assist in job placement (Bourne, 1985) . Many amputees find it helpful to visit with other rehabilitated amputees who have encountered similar psychological and physiological changes. The occupational health nurse should be available as a facilitator to direct the worker to those resources needed for complete recovery and rehabilitation. tic goals have been set. Initially it may be wise to suggest that the worker return on a part-time basis and progress as tolerated.
The amputation victim's vocational adjustment will depend on previous vocational development. For example, the individual who has held a variety of jobs with differing skills required for each may have an easier time adjusting to limitations in the present work situation; a history of flexibility is helpful. Those who have only worked in very physically demanding environments may not adapt well initially to a more sedentary lifestyle and work. Those employees who rely on physical appearance such as salesmen, receptionists, and secretaries may desire to seek psychological counseling to regain the self esteem necessary to maintain their current positions.
Help of many kinds is available if 4 Extensive rehabilitation with the use of an interdiscipli-• nary team approach is one of the most successful ways to return the amputee to the work place. A combination of occupational therapy, physical therapy, vocational rehabilitation and psychological support generally promote a sense of well being and return the traumatic amputee to a level of independence.
sion between returning to work or enrolling in vocational rehabilitation training. The thought of returning to work may trigger new uncertainties such as anxiety about acceptance by peers and coworkers, and about the capability of being fully functional. Along with these uncertainties, there is also the tremendous anxiety regarding future earning potential and the availability of workers' compensation benefits. These worries together may precipitate a renewal of depression for the individual. The nurse can assist the recovering worker to adjust and plan for reentry to the work force by learning about the individual's job requirements and providing simulated work tasks in private training sessions. It also may be helpful to accompany the individual to the work environment to mutually assess needs and determine if realis-
